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i *5<fc tfm 2 (DtQtt&m<D& i 43£mn 2 ©^£^n^n&&s#"C6Eflrr 
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171^:15, 437, 9 9 9§fe<fctfUSSN0 8/9 8 5, 8 4 0 tEi 
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2, 35 1^:15, 385, 8 4 6ffei^5, 5 0 8, 1 7 1 ^&c!E§t£ 
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Dn>/^—^ 2 4 ecOXM^icmWt^tlX'^'So h/Dz\y >%—% 2 4 6©tb 
7jt°-h!+7n-b7^2 4 8<DA^l*°-htgi$n, -tr >y ^ 2 4 8 &tR[1 



#fFff! 5 , 2 4 3, 5 1 6 



cm . 



5, 288, 6 3 6^;i5, 3 5 2, 3 51 



5, 3 8 5, 8 4 6-S§33<fctf^5, 5 0 8, 1 7 1 -^ClBig^nTl^ 



hfil 3 tf>y h D/Any;t-^ 2 5 OOATl^— McSM£tlT^£o ififSi 



2 3 8loJ;LFD/A3y;t-^2 5 0 S-ft t % o T-OO0g^ffM LTl ^ § 
o £ (Dmm^s 2 3 8 ltm%& */ •¥ <y h ^ r > >^e- Fffl T\ 0 2, 3 (ezf^^fett 
5^>yf 3 6, 1 3 6^r#IS§-r^c: £tUC<£ D [Uii&^K 6^FS# 



2 3 8 



, 2 4 2, 2 4 6, 2 4 8$5&Z$2 5 0 -<f b A S 
I C 5 2 iZ^M^tlX t '§0 D/AnyM — # 2 5 O&Jctf A / D 3 >v <C— # 2 
4 6 <Dm&$5 <fc T$M%M <fc DACtJitfDCXh U >y ^ttMij^ rT#£ t&K) 

[0 0 4 1 ] 



t, ^©<k5&#«*k fb^w#'tt«#-r >$—y*u>b ictt-?%mi><D!&^ 



(31) 



2 0 0 1 - 5 2 7 2 3 5 



[0 0 4 2] 

H^-f fcco-£feSo i 5 {oi<ttStt, ±a>co<£5%^>^~#>>v$j^ u 

^*s^ffli/^rjagfe«fct;^v h ^ u bfflfx^Tofc&co-efeSo @ e 
m m © ^vi/ u - x aftgfty^ t?i# e> n fc ? 3 - x ?is © iu^m^-r &<dt$> 

So 1 7 £/TtiS{i:> ±.^<D^d^y^—^yxm^ £XJ^\-? h 

U >y h ©fflfH^ £ Ol/ > TOffiflt^fif o fc *> (Ot? & So d tl 6 CO 0©Jt«^ 6 ^ 

[0 1 ] 

^ w © s#g £ Wffl & m com ia 0 

[0 2] 
[0 3] 



(32) 2001-52721 5 

[04] 
[0 5] 

[iH 6 ] 

[0 7] 





o 


o 


p 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 




o 


in 


o 




o 




CO 


CO 




CM 







o 
o 



o 
o 



(iP/Stu) I^^c^Ii 



(39) 



2 0 0 1 - 5 2 7 2 1 5 



l&t&Bl } V-!& 11^9^140(1999. 9 . 1 4) 
[f-ilil 1 ] 



ttmz. , ^ h Km^zfrcom i *5 j: x$m 2 (Dm^vcn t & %>m 1 tf n 2 

(D^^m^^^sM^l^ Wc^oym 1 £><fcrj^ 2 ©iiT^Mietlft©^ l fe- 
ci: mn 2 >: ^n^nmrn^^rmmt zct-v, mmm&mmzifoitmm 

z>&5 ic i, M§§Htt, 1 fed; rim 2 (Db%?tz a c ^£r^t?fg 1 com 



m L , C CDMM^rSJSWIffiO^m £ »^t>^T , -9" 7 771/ * [S^ W £ Wi(& 

[gff^« 2 ] Mie 7-tx^>h3>in-7ii, ac mmtm 1 & <£ t>* m 

^£5C ie.O 



[ 

£ "c\ K-tr/l/cOtfl 1 $5<£rj^ 2 <fMFf(T> 1 o^SS§gJl<0SS|g 3 ©iffi? 



[If >f<lS 4 ] 



7 h n 7 b n — 3 ©^iclliSi 1 cofg-^c/)— ^ - H7^y 7 



(40) *# S 2 0 0 1 - 5 2 7 2 

-? & fc&6© T *z X ^ y V 3 y V n — 5 § §*3<JS 3 IBiScO^Ho 

y h ra > h n— ^7b\ M§§ft©— £f©il l , fi 2 % js&tJWI 3 ©ii^Hcii 2 Off 

Mfg 2 ©i^t^bTgfWtM^WIS. £ (Dfcmttwm 
T %> tc 46 © 7' -tr X ^ y h n > h n — 5 ^Ulit" % W3< JS 4 SBfs©^So 

[sf^Jl 6 ] mr^L'A^y vuyv u—^t>\ m 2 ©{g-^M#§JI©ii i 

& <t ZSm 2 ©iSB^gt^LT, Mff! 2 oommcMt 2 ©JS^$iJ)£ u w<m 

2 ©js^mh i (Dim^^mr^^y v^yy u—^tm^^>t^t>^ 
[is^ii ? ] mt -tr x * > b n > h a — ? i}\ ac \m*mm i *s j; xsm 

2 ©ijr?^#y&ir SIS^iI 6 §Ei£©^Ko 

[lt5j<iB8] M HEi§ JM i: , ^e^SOii^ilx., M-tr/V©mi&J;tf 

t t% w&frvm i te&xsm 2 ©*»© 1 o#M#§n©Min 3 com? 

immm 9 1 i7tx^>h3>hD-7 #\ mm 3 (Dm^icmn %> m 1 

[M^il 10] 7-trX^Vbn^hn— 5 i)\ mmM<D—M<Dm K ^ 2 
, *5£tfH 3 ©ii^Hcffl 2 ©{i^MMU Mffl2©{i^c^LT[I^W^:W 
m^^co-^o^ £ ©SJS^ffHffi-T & ffit^ 9 lE»©^Bo 

T^ot, M^y^^^M^ &fc#>©-fc:/V£rW U ^tr / Wc & m. ¥ w ^ w M 
£ S^-T § i n n p^Ati e> ti> MSJ^^rWffi-T S fc#>©lg 1 & <fc nm 2 ©« 
^HB*^ £ £ fc:M-tr;b©il§ i ft&xfm 2 (DV&ttttlstt 1 *5<fctM&2 

©ftSB^if*. %>W*m?kM M-tr/V©.fi 1 & £/:fH 2 ©£l-7-^MfE#§JI©lf 1 & 

T# £ <fc 5 U M§§H£^ MB' I $5&XSW, 2 (Diffii^lc A C j&5^£"a 1 ©if 

^s^^^T^^^^©g^w^wm^^©^©«^Mits*^*^u®T 



(41) t#S2 0 01-52721 5 

irn^m 1 2 1 iz-tx^y h^>b n— a c 1 *5 ottffi 
2 foss? tc^*&-r i i he«x<ds«o 

1 &<fc£fH 2 ©ij^c^LT, KH! 2 ©{f-^jS^LTfl 1 OMIEfl^rPJ^ b 

m^-rm^mmmm 1 1 gHisoaSo 

[If 5f<ll 14] l7-bX^y'h3>hD-7*\ AC ^^^^m 2 ©ft 

^Mift i fe<k^ 2 sit >rim 1 3 mmcomWo 

Im'MM 15] i7-tx^yf3>fn-7i)\ A cm 2 fi^Mif 1 $5 

m^m i e] tusstgM^, 3 ©ss^^mi*., wzAs<om 1 

ctr\ &*j]/(Dm 1 fcjctf^ 2 <Dffi=?<D 1 o#M#§JI<£>Mgl 3 ©ift^iiigfcfeS 

2 of gp*? ^ - hvw ^-r^m^ 1 6 ga*g<onSo 

[ff^Jl 1 8 ] i7-bX^yfn>hn-7 fr\ M§§JI<D— *f <£>fg 1 > t§ 

2, *5<fc t;ni 3 (office m 3 l , ki§ 2 ot§ £ js«f l t e^w k 
[m^ji 1 9 ] mzmmit, £ z icm 3 cosrf *t»x^ m-t,<i<Dm 1 

mmm 20] y v 3 > h n— ^\ mj§ 3 (o^KMft&w, 

2 % fe<kt/m 3 (Dmwm 3 <d{s^#^u sin 3 <Dm^i£i&g Lrm^mc 



(42) 



2 0 0 1 - 5 2 7 2 



imam 2 2 3 ^m^mm.w-^m.^m^m^m/^m^m.^mm't 



&JiSc# £ KJSt* § Ati e> n, § fc a6<DH 1 43 <fc till 2 Qui 

ttfax, mMiwm 1 fe^tim 2 (om^icMLMttzzm 1 &£tii 2 ©fig? 

#W-r3t§H3rf£tf> 1 *5 <ktf | 2 OSi^MfsJI^ff! 1 £tiii 2 

5- ^ffl t/^Ttti I'Ste H O^' 1 :fc<fctfl 2 ©Affile A C j&ft%&tsm 1 ©if ^^mm 



[li^Jl 2 3 ] WMWkOym 1 $5 <£tf| 2 cDSi^^lg I (Di§«:Wl)X 
t- *y "7°^ m 2 ©ff-^^M§sP,©m 1 tiff 2 ©JSB^CfltSg L T\ Mm 2 ©jf 



ill 2 2 §E*S<D/j So 
[gf^Jl 2 4 ] 



•f- -y 7t>\ A C 11 2 IS^MI 1 43 <fc tffg 2 OSS?^«t«&-r §Xf7 ^^frfjt 
>t<Jl 2 3 SSic07?iSo 

[It*3l2 5 ] M-te;KDJg i m^xsm 2 ©iS^fcitt Utf i &<ktf 



[If 5f<Jl 2 6] 12 oWMteMT%>*:}loyM 2 ©jS*DS'J^te<fctf^ 2 <D 

jS^fff l (DM lEfl tCl^tSXf^ 7/#\ 3 ©SS^JC^nSI 2 <om^<D 



%m yy- hV * >ymxf ^y 2 5 



(43) 



2 0 0 1 - 5 2 7 2 1 5 



IS5]<JS 2 6 sEi£<W?£o 

[is*ii2 s] m^ji'oym i *$ <t tf & 2 oasmcft l *-n ^n** £ & 3 m 



1 *5cktF^2CO^^ 



s mmmm §xf >y 7°>y\ ik m 2 , & <t # m 3 



xsm 2 os?© 1 o^i^ioi 3 ^ii^^jgMc?^rsHBf§ fi^Ji 2 2 mm 

2 s ie«g®73 rio 



m^Ji 2 9 mmco^m 0 

t? feou > rfftsitWMt Z> it ad <D -fe ;V £gg tt , M-fe ;V £ li E ¥ W ic 
£ S JEST § lp°p^Ati 6 *u MS/S^Mf § fc #>Offl 1 t/ff! 2 



x. , M-tr /W3fg 1 to X 7 Jm 2 <W? K M b *t tft^i to X XSW, 2 ©ii -7- 



it, m i (ommcfa^LTm 1 o«ii^3itL, * e> t-r. g ^ ^ ic w m % 5> 



(44) *# S 2 0 0 1 - 5 2 7 2 

"r ?°tj\ mi. g§ 2 , to «fc tin 3 (om^m % %> mmtmi-y % x t- >y 

BHfi-T § £ £ T5\ ^-fc;l/<£>i! I fed; tiff 2 OJS 1 ?© l o^Kf§JI©If 3 ©iffi^fc: 
SM^^T@H«-r^»5j<JS3 1 sSScOy^&o 

[it >f<ii 33] n i toi§!e^ts-t/b©^ i (Dm^(Dmfe$3 £rsm i © 

— 7 -Y — KM «y ^tSX f - >y -f^tsm^M 3 2 fg*4©?u So 

m&m3 5] mmmvm 1 & zjjm 2 omi-icm 1 ©t§«t§^ 
f- ^y n 2 (Dm^mmmm 1 *5 <£ 2 ©i§^_#t-ra it, ^fg 2 

[w*js 3 6] mmi (Dm^m^t § 7 -7- >y tva ^ioac 

§X^^y7°^-amS5f<Ii3 1 , 3 2, 3 3, 3 4, $ fete 3 5 ielclO^a 

o 

[Iff Mm 3 7] 12 coff-^^fit^-r 5Xf 7°^, A C J&^'BtsW, 2 © 
f"i^t^^*&T § X -r >y 7°*: a ts m>$M 3 4 iB«<W?£o 

im&m 3 8 ] Mm 2 ©f^^Mt §Xf7 7°^, AC^2 
"T §Xf7 7°^-a-^lf*3l 3 7 IE«c07a So 

[M ^ 3 9 ] &to¥mffii*<Dm¥mcmM%j£ft(omm*Mi£ir%mm 
t sjts*r § isiia^ Ati e> n, M^iPit § tc*b<Dm 1 & £ t/m 2 ojs 
©sj&^&^rrss&R^wu m-tefo&Wi 1 to^tim 2 ©ss^ffjgEg&R©^ 1 & 



(45) 



2 0 0 1 - 5 2 7 2 



5 £U M§§ H « $ e> K . Z o~M i <fc tflg 2 OftS^? £ A C jjJc#£rS- t? 

n§ 2 o^jc^-r^tf^ 3 9 mm?)mm 0 



mmm 42] i7-bx^> hzi>h u-^t>\ mmm<D—M(Dm 1 > m 

2 % 43 <fc rjm 3 (DSirmc Iff 3 (Di^ L T , Mil 3 <Dfi-5§ *t-r §^3 ©JS 

g^jjt l> Mm 3 (Dj&gi3\ mmm 1 &<fct>*2i 2 ©f8^<D'>& <tti 00^ 



-O 



-1 , 



^^-TSBHf § c i: "c\ M-fe/KOif 1 %5& r Jm 2 ©Sf© l o^MgsMO 



(0~n<Dm I > 12, $5 £ tfff! 3 (rymrr-lC.'m 2 ©ff^#J& Lt, Mi! 2 ©It 



W 1 

0/ 



f$S 2 0 0 1 - 5 2 7 2 



^^m^xmmm^m 1 fcjco^ 2 ©jsbhc^ 1 ©fs^»n l, m 1 4>n# 



£0 



[§#3<Jl 4 5 ] 



. ^ x xs m 3 (Dm^icm 2 (Dm^$m tr, Mm 2 

im^m 4 6] M 7 -tr X ^ > h ^ >' h a — 5 <£ 0 , MisJI « — WOfg 1 

(Dfo^zmfei^ urn 3 ©r^^i; k> , Msem i £><tt?it 2 £Hi-f§<D*j>& < 1 & 



torn 



[M^IS 4 7 ] 



1 33 «fc rill 2 © 



JLti 



1 



2, &&zfm3<Dm?%m&%^m&mf%x'rv~7%:^frs wmj^<o 



n - ^ aw* § fr&frm^ir mim 4 4 mm^nmo 



(4/; 



2 0 0 1 - 5 2 7 2 1 5 



5OTE5iNA,TSONAL SEARCH REFOBT 



fatemsdanai apyiLesefcioa No, 



A. CLASSIFICATION GF SUBJECT MATTER 
IPC<€) : CQIH 27/02, 27/2S 

Acocraing to Snteraatk>n&l Pe&fcerU Ciafiaiffcatsoa (3PC} or 6a boih ntfiaa&l classification and IPC 



R FIELDS SSARCHEO 



Miokr.um docwracstf&fcori scarpfcod (e^sifk$&on sysssn foSiowe^ by classiftcsEier! symbols) 
U . S . : 324/444; 304/40 i , 403 ; 305/773 



Oooucs^ntstioji searched oiher tfoea mi?>ijwutK rri«>aa*io n to ths c«rtey& jhai suoh dost*nre&Qts ace ir&kKksd in the S.i«<ris ssarefecd 



Sta-tronic dsia bow oonsuitad during the jtftfsp&adonai *sascfc (ratine of bass auDsi, where practicable, search tes u*«rf) 
Pte&ra See E*&* Shaft. 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Gitefkxt of (fceu stent* with indication, where appropriate, of the rdtssvnsti. passages 



Kelevuii co claim No. 



X 



Y 



US 4,652,830 A (BROWN) 24 March 1987 (24/3/87), see abstract; 
Figures 1A-1C, 2, 8A-8E, ar*d 10A-10C; column 1, lines 42-64; col. 
2 t bi. 11-15, Ixl 21-23; coL 4, in, 46-56; and col. 5, In. 40-45; coL 
5, In. 63 - col. 6 9 in. 25; col. 15, In. S - col. I6 ? In. 55; and col. 
I6 7 In. 56 - col. 17, In, 52, 

US 4,713,347 A (MITCHELL ET AL,) 15 December 1987 
(15/12/87), column 38> lines 20-25; and col. 40, In. 46-51. 



42-51 



42-51 



j X 


3 — \ 

Further <kxjum«nis ar<5 Hated ia the continual jo r. Bow C. ; | Sec pausrst family anrscx. 


* 3p*c& etfiozocit* of s>!*d (kaKjCO&rtfct; T" ixlar ^kx;'Jj3!OfiC pvh&had after the UMMTltti&Ml filing <iate or priority 

■ie.'-» and no', in toceTscI wiib <hf sppiiceSTO oufc cji^rf to t.<iid«n<fc*iitf 
'A" dc«Msi«Bt a«fVu&& the smkts? state of the trt which is not eoraiderssj ^ pri,i«pl« or eitcory wv&crtffeig tfco int mc*ra 
U> bo of particular raievsnas 

»»< s _ -, lV) - v * ^ „ ft „ .',.«™„»„i j Ai drasmafit of particular rejttfanco; ifeo uw«ntson esonoi 
% L' <ioeu»«!i -whscfe May thras- doubts an prwiiy *«*im<s) or wbsicfc i* <*eccjun«st B la.fcsn e*o*9 

'O' ii«iu««ii re?9frii>x «x> <ftrt or*! diacloeuf^. uss, HJch«liit»o>R or ocher oomfato*! wsfi Ofte aj (RCrte <*{ber su*s!i ds«Kin*ou, aaeh cocabutK^oa 
rsswaft b*in^ obvijiis a> ft ptrmon sblled in the irt 

<P' A>s«83^n> yaWwhcd jjrwr i« tcii<e MtomatiorwJ riiing A*t« but docajnsot nsftrobsr of ifca patent Tajntfy 
0s* prioriw jSic^j clsirs «t 


r- , — - 

DbE& of ih© aotoai c&mpiesio-a of ihe inlcmalioriaJ scareh 
QS MARCH i999 


Date of raatfitfg of ilie inieniattoaaj search Tcpoct 

§9 APR 1399 


Namfc And mailing address of the 'SA/liS 
Ccrsjiius toner of Paj£R^ and Tr»dft«i6rfcs 

Box per 

Washington, [>.C. 5025 1 
FacsiiwJe No, (703) 3G5-323Q 

— . — ■....„.—■■ — — 


^4 _ 

Authorized offtstf // , /? ^ X C LU^C -~ 

ALEXANDER" NOCUEROL<y7 C> 
Telephone No. (703 ) 308-0665 



Fc?rrn PCT/ISA/210 (second si\»et>(iuiy 1992)* 



(48) 



2 0 0 1 - 5 



INTERKATIQ^L SEARCH REPORT 



Intejragottsl ^application No, 
PCT/US98/27203 



FIELDS SEARCHED 
E lec t ro nic dsUs bas es eoT*suUed (N&K^c of d ata b&se a^d where pf*££je*b}£ terms u*ad): 

CAP1A3S 

jjc&iciS ti&m&i AC S fttasmsting catmit^ &&&ras&Qg voftage, imped&ace,, imsginasy, ei&c&ode, bfootj, £i-.icc<K? t o&ki&&&. 



Fbrra PCT/ISA/210 (extra sh»d)(July 1992)* 



7D> h«"\— i?<Dm% 

(SDf^lil E P (A T, BE, CH, CY, 

D E , D K, ES, F I, F R , G B , GR, IE, I 
T, LU, MC, N L, PT, S E), 0 A ( B F , Bj 
, CF, CG, CI, CM, GA, GN, GVV, ML, 
MR, NE, SN, TD, TG), APfGH, GM, K 
E , L S , MW, S D , S Z , U G, Z W) , E A ( A M 
, AZ, BY, KG, KZ, MD, RU, Tj, T M) 
, AL, AM, AT, A U, AZ, BA, B B, BG, 
BR, BY, CA, CH, CN, CU, CZ, DE, D 
K, EE, ES, FI, GB, GD, GE, GH, GM 
, HR, HU, ID, I L, IN, IS, J P, K E, 
KG, K P 5 K R , K Z , L C , L K , L R , L S , L 
T, LU, LV, MD, MG, MK, MN, MW, MX 
, NO, NZ, PL, PT, RO, RU, S D, SE, 
SC, SI, SK, SL, TJ, TM, TR, TT, U 
A, UG, US, UZ, VN, YU, ZW 

(72)^# z-y\ Xn-yh 

7 * y ts^m 46038 -r y-r -< r-rm 

8334 

T^Vtj^m 46032 ^y-rVT-f#|, 

3-h 539 

7 * U * i^mm 46032 4 y-rV 7 -iiti, 
*-^;K v-rWy 3— b 193K 7 

F 2*(##) 2G060 AA07 AE17 AE21 AF06 FA14 

HA02 HC10 HC13 



